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(54) SEMICONDUCTOR UGHT-EMITT1NG ELEMENT. MANUFACTURE THEREOF AND SEMICONDUCTOR 
LIGHT-EMITTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve the light-emitting efficiency of 
a semiconductor light- emitting element by improving the arrangement 
and structure of a current block layer for limiting a current directly 
under a light take-out electrode. 

SOLUTION: A current block layer 7 provided directly under a 
transparent electrode 9 is formed by a semiconductor layer having a 
band gap larger than a light-emitting wavelength and containing Al. An 
oxide film is formed on the surface of the current block layer 7 or near 
the surface in the process of forming the transparent electrode 9 
containing oxygen such as an ITO film, by forming the current block 
layer 7 through the semiconductor layer and current blocking acts 
effectively. The diameter of an electrode 20 for bonding is made smaller 
than the diameter of the current block layer 7, and emitted light is taken 
out effectively. Further, for the oxidized current block layer 7, pressure 
resistance is raised, thus it is formed thin and step cut is hardly 
generated at the time of forming the transparent electrode 9 on the 
current block layer 7. Adhesion is improved by interposing a thin Zn 
layer 8 between the transparent electrode 9 and an ohmic layer 6. 
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(57) f i 1 

mm) d u Lm»a:T«>«**r«iiM" 

*S 7 ft,. A 1 t**»***KJ:«>/< V Kj¥-r V?* 

7nsr*J|7 0>E«J:D/hS< fC»*tr^l«fc»?>ffl 
t:tWS5, Hid, »^$Hfe«»yny^Jilt, 

S:Kyny^||±k:«*"r5K»a*iSra-tJi<i" 
So S^m®9 k*— * s^«6<3HBfc:*V*Zn«8£ 




WWTM "tutu 



1 

ME¥*fl*R ± $ flit P n Ste S fiftfcJB 

w unm^KS trMr 3«*s fc , 

[ffl*«2] ¥$*£«fc, 
*£tffc#Jlfc, 

fflbram«oKS£^tfSB«1Ifc, . 

WESW««fc«rE:fr-S 99**99 MlialHfcJB 
&ZtiitE&S h U < fi^Sr&tf ffifeJI fc > 

Mfas^mffi&w-? v9*v99 vm<r>T\m&* 

[ft*«3] ltirE3£ft«fcL<l*&^frE&®H:, 1 

iaE^#£fi±tafcfi£H*:p nS^^ftSffifti 
*r£6»#Sfc, "-v, 

Fit, ^ 

m&mnmtm&*-%y9=>'99 Ymtomm 

&ZfitL$mJ8 L < tt&fc^trMft* fc Srfit *XV*S 
r fc Sr^«fc-r5**^3t^o 

[&#>g5] t9E««7py**tt*H©*4< fc^- 
»tt»ft*H^SrfcS:»«fc-r5»*Sl73;S«* 
*3 OV^J&^E*©******^. 

[11**6] HBStt*fcttpSW*#5El 6-2 
E 1 7 c m-3 r fc £#«fc-f S!t#3l 

1 AMIS** 5 <D\,^tlti*\Zfti&<D¥mft%m* 0 

4 y9mnm0+b\z-9ctZZ5 l^^^^r^ 



2 

iwaaK^ -r y ^ffi«ffioES fc *>ii# p y 

^*36^»EgttJB*T<DEIi^ 3te^±-?iJbS r fc £ 
#f»fc+S»**175£BI**3, m**5Xtt»*« 

6 ov^Thja»fcWlo*»IBl*»*. 

[»*«8] WE^R^oy**!** In 0 .5 (Ga 
h Al x ) o.5 p M&U 1 ^ x>0. 5) t*)5i 
fcSr»mfc-f5»**175^a*«3, lf*95 75Mit 
** 7 «>v vf Ji*fcR«0^f«*#?. 

111**10] *»#s«fc, 

«B*»(*:«E±K«** *tfc P n«»«M-* I n G 
aAl PXISttlt^triRIXfffe. 
*E»3W©±fc»*Shfc««lM fcx 

ttmnmmm t tmmtm torn £ *u itna3t 
* o m l«bcdet tEfi * ^m^^ p^s^i 

gfi«fctt3Eft*>&** pa^F*Mfc# 5 E 1 6 - 2 E 1 
[f»**l 1] 

«TE^ftS«±fctf;fiStV*:p ng^^M"* I nG 
aAl P*ffittSSr&tP»36Jifc, 

so wu«gm«io»*«r&tfS^mfiifc, 

ItESSItaLh^^Stifc^^^ V^S«ffifc, 
1t*-%y9 = >99 VMb, 

oy^JifcSrffllx : 

' E^ttS RlttEft^b ^5 PH^^3& J 5 E 1 6 - 2 E 
40 1 7 c m-3 K-7£*lTV^r fc Sr^fct*^^»% 

[»#S1 2] ¥*#SS±^p n»&Sr«1-S?SttJB 
Mttr ft% M * * 5 XS fc , 
fl9E^*«0±^^-5 ^ = hJBSr^-fSX 
Sfc, 

WE^"- ^V9*V99 hm±<0-mz&M7 vy9M 
mtiL-tZTUb, 

X^fc, 



tt wu-r I I -tutu 



(3) 



■ Sfr* J: 9 Ktfyf^ y^S«Si:»jSt5I8fc ft 
ft*.* 

i»«t^n jx ^■tt»««*a±©/ < ^ F*+ y 7ft 

[»*« 1 3 ] itiES^mfii * hue*- s y * * ^ * 

USE:/ o^i: G>BBfcM»JB t> b < r±&*rgtf 

WWW 14] *"/f^^IS^toX^l: 
»*« 1 2 Xf±K#« 1 3 fcE*O^{W&#**0>» 

am 

m^v h«*>JS3ZHc, «rE^fW&«**ftffltf* 5 
flrE-< y Kffl $ Mt% KOV — Vbs 

«w w*»**?©ime** 5 w t Sffi fc we* 2 

J — Ft «t*ttfc«M-« *vf 4 v9V4*)i. 

ije**^**** t$m% 1 *xm 2 © y - f*>-« 

Jklf: t tltW* £ fc ft4^fcrs¥*{«&ftSBo 

H»3ft«i6i *»*»et, '. 

HE*W#««±K:»* * *In *??VMb fe&M t ft 

fc, , ,*./,- 

«E¥»fM«±fc#« Ztis * 7 v F« * fc ft 



«TEJS*«i:«lrE««^oy^li:©Eli^O. 3/xm 
[»#« 1 9 ] ME¥$tt»#**<Bff * # 1 5 0 * m 

m*x 2 o i «w#w«wtyw Xtf 2 

5 0m m^Ttfci: t 16M1 
9 ©v^-f ft^fcE*©***!****. 
[flj*«2 1] ttE9ft*B0Mli« ttE¥*(M&X 
ffi^co^ y ^ig» <£ 9 t> rtBfctttT S £ b ft ffft i 1- 
1 6 2 0 ©v^*uR:E«©iHMW** 

HM&X2 2] ItTES^mffitt, H»XW:*A»©»R 
ft*-f S w t ft#mfc"f 2 1 E«tf>¥«#£ft 

[f»#fi2 3] »*Sl 673^2 2 0VvftlM:Btt£ 

be4***»*m»b*i**'<3> F« fc r 

tE«B*S JufcMSRKIWR b , 
WE^y F«tc««5Stufc» 1 <D y - Kfc, 

flrE^ftf&ft**© we*h o a urn® fc MISS 2 © 
y - Kfc fc««ttfc«K+*#^f f -f ^^i7-rir , 
HE2HMW***, «ME«lJKWII2©P-Fo-» 

±Kbzmix^zzb*mLbirz¥mmymwL 

^P*5t(0»*JBftfiEft**SXga:> - 
ItTEISttS t O^BAJ 0 J 3 n m*> & 3 : 0 m mOftl 

lc*<5J:5^ ltTEH*Ji±i-tt^o ytm'&mfirt' 
ZXUb. * 

ttE««^n y ^Ji±J«iMm«lft»*«X8fc. 
^riix.^^ t ft#aftS**#f5*»^(DK3S^fec 
[»**2 5] ttE^3fe«^ffirE®St^oy^^i:fiora 

f SXgft $ & tc^^. 6 Z b ft#« 2 4 E 
[0 0 0 1] 
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(4) 

5 

[000 2] 

2 2l^1" 0 n-Ga AsSS2 8Of5l(0i®tC, A 

uGe^&«5na{H««i (sc«*ft cat. n«s 

©*2©*B±fctt¥W«Ms* «*inra*M»Mt 
ft (BIT, MOCVDfcv*5) 9ffifc«*S;ft 
"Cl*6. B2©£®©&®±i£, n-GaAs^y7r 
A 2 7MKJt£JvCVi6. :^s/7r!2 7(Oiffil 
fc, n — G a A s/n— I no. 5 A l q.5 P^T 10 io 
SW»b*5EltJl2 6#jjUI*JtTV^. £#12 6© 
^B-blCtt, n-Ino.5 A1 0.5 P*7yKS (nl 
K«) 2 5#*JiSivCt**. n!^9yK|2 
5©*B±lC* U 0 .5 (Gao.55 A 10.45) 0.5 P** 
&45JSffii2 4^»«**bTV^. ^©?£&JI2 4© 
*B±fctt* P-I n 0 .5 Al 0 .5P^7y KJB (pi 
*7yFB) 2 3#»j*SJi/CV** 0 PS*?yKJl2 
3, SHSHi2 4Rl5nffl^9y KJi2 5-e, 
o*»K:^6»3C«3 0fc«|«LTV^ o &ft/13 0© 

%%B±tc*ttttftA 2 2 $ jit*j 5 , r. ©m$fc » 

&&J12 20i|: P -GaAs^t)^5t-^ y^3y 

M2 iwmisjitv**. 

* FS2 lOiCAu^&iSplfltS (3fcR!>fciJL 

*s, &t, pmstv^) 2ojwsj*sivo*3. r 

ii&o4M*Mtt. «*.«MOCVD.jfeK:j:D»j*S*i 

So • 

10003] pa¥4ifra»a%*«sKv\ i 

oT. ««aAfll<Opm«2 0^:3SH4Ji2 4t^3E«lc 
tUtfSlI** i-«i>%mKttWI2 2#«v^94V 

-£Kii> mflusje^9)t< < pm&2 osrxt^com » 

«»fi< a>o£3fe«ftfc# LTBMX©*4lMtjtfcftJB 
2 2#«W-fe*t*»*#*V\ l p«*20ET 

?es**ft< y^n^r *mmt mffifeft 

2E*ft^R**3t*^t»*$ilTV^S 0 £©«« 

[0 0 0 5] Al«r^*4v^«^ny^JiiUTB:, 
GaAs, GaAsP. InGaAs, InGaAsP 
Mfctf, InGaAlP^lftM^l: 
feVvCfi, **Bfc»Ji*ftfc#JMteLTGa As# 
fflV*fe*l6. GaAstt, InGaAlP|^S#M 



5 

[00 0 6] ®«&»S£L-Cfi, G a A 1 A s 
■WWS*tT^*#*iryTMfcL-C2El 8 cm 
-3^^$>9, SR*t7E-2QcmiiBv^-Cp* 

ft«>ttJ«*p|i:ft*ftlcT 5 fc4 

So *©fc£-©¥$#S&tt3lt*W:, 

^©fcvfrv hSJvcvvfc, Lfc^ot, 

[00 0 7] »InGaAl P5S¥Sft&/8V> 

fcWW'f*- K (LED) ©fittl fctt. atfc^tt 

lE16cm-3ggOnItfcofc 0 ^ot, LED© 

2 2#JB) o £©*fr, £©H2 2fcw**l,Tl*SJ:5 
P Ttt. m^3 1 "CttJfc 
<jK-yW3 2"Cfc6o *bTLED©&#&$fi/>&* 

^ ttHRRHHv A JilcRJhPfco fc. 

[0008]**:, '&*<0*mmm*KLK. 024 

fc©t>&ofc 0 n-GaAsS«2 
0 1^)11 <D£m\ZA uGe^b^nf;S2 0 2.#» 

»2©iBfctt^r«AR«ffirtftfefcJ:i?«» 

[0 0 0 9] SK2 0 l©»2©±®©*ffi±Kl; n- 
GaAs/^/7 7 |203«$^ $bfc«|{J:, n 
-GaAs/n-I no.5 AI0.5 P^tt^204 % n 
-In 0 .5 AI0.5 P^7y KS205- I no.5 (G 
a 0.55Alo.45) 0.5 P*6**BttJl2 0'6< p -I 
no. 5 AIq.5 P^y K*20 7^*rt*Jirv^5. 
n-^9yK12 0 5, ffitt«20 6&tfp- 
K120 7(wiU^ ^fnji200« 

[0 0 10] :o^/^foi2 0 0<o±H: > p - 
Ga0.2 A10.8 A s m^itttS:! 2 0 8 , p-GaAs 

H/12 0 9©^ffi±l^ttAu Z n^bASpS 
«2 l 0#»jas*iT^S. -©J:9f-^ ft*©S^t? 
li««l£ftJi 2 0 8 tttGaAlAs 3R¥»#«:JI^ 
TVn^o Ld^L, wOjj2 0 8©aaWI5<, 



7 

ft 9 L3Wtf>teT < ft £ IWBi $ hit.* 
[OOll] 

tt,. rt»fi*3»*&tftf » 5 BJ L»*W*v* fc v^ 5 ma 
[0 0 12] *§H!ttJLE»«fc«»"C4S*tfct»«> - 

« r fc £ B tt fc +*. 

[00 13] 

aHaaeTfcRttbftfcaa^^Btt* r*s~ 

1-**HMMI"C»***t'CV>* r fc £#«fc LTV^o 
[0 0 14] ««^ny^JBfcAl«r*tP»***H± 

.[0015] tfif-f^BaBatra 

So 

[0 0 16] m«t^ny^Jlfi«SOrtfl!»c®*)3iA/*!« 

. cip< *-«.-> ■ * • ^ 

■[0017] fcfclc*»»flu mWG&b*^$y*E 
<omm^Z nMt h< liAu «r£tf Z -ii*t*ftS* 

[0 0 18] »V*ZnBfcL<fiAu**trZ.nB*:* 

Zd«^> ft* 
BfcbfcA 1 «trWfl*«R*t&*t 

at* 9, »*«*9aL»wa<*a. 

[0 0 19] #aW0Al fc^MBt^oy^B 
«r*U a^lfU-^^^^^ KBfcaBfcZ 
n«tt«InGaAl P «Btta*t»t1"«»»* 



5 

»#**fc*5V*T, 8H£«£ffi& (Zn) , *K>;DA 
(Cd) , *<!> 5 £A (B e) , (Mg) 
Xtt«*t» (C) £»J0U fiH4JBSr^yra*5El 
6 cm-3j&>P>2El 7 cm-3aa«>P 

[0020] isttae:paH & «*Mv^r:fc^9a 
*»«»t<«±**fe», ait a, a. 

[002 1] &SV>fi, *Ba©iHI»»**TO, * 

xo $#S« , WWMS±fc»rt $ *u * y y KB k a 

aafc*r**p na*a#fl*i"*^^^ B «a«> 
$&#«fc, *36a±icaasiifc«a^nsr^ai:, a 
a^ny^a±Kss*s*tfcaaaafc*ra*., ««» 

fc«8E^Py*Bfctf>£a#0. 3nm3&*?>3. Ojim 

- fc *»afc l-cv**. 

[00 2 2] :o<t9C, SttSttS^y^l^ 

EBtfO. 3/imd>b3. 0 nm<D$m\Ch*Z fc£<fc 
9, «^By^a*a«oa , l't:J:91»R:|qia+* 

20 [0023] rrt, a*at«a^By^at©BR: 
.[oo24] *»ao*»*»*a*tt, 

fc , &%M±.<»'>te < fc t> -1 -«R:»* * tiltnx? p y 

^«fc, »*aatfli«^ny^a±K:»«*ixfcait 
itftsfc, aaK/ny^aifcaasjifcaaaafc* 
a*., sH4afca«^nf^*fc^aai $ o. 3»mi>* 

fc, a«^ny^a©±Hfca«iMtti*Kitfe*t-cv^ 

[0 0 2 5] *aiHHW*«>a**l 5 0/imaK 

[0 0 2 6] *iz; : ttmK*m&i^*¥<o7 

•yy-WX* 2 5 0/i m£lTfc UTt»V^»*»*Sr# 

/ [0027] s^mffi^ss^ s ^*^*s¥^^5/^ 
40 ^ j: 9 %ftafcttai-*»*fctt. fcswmei 
toaa^aaou, aa©#aa*aHfcftoT«ft+ 
6aa«a^e>a^«r«a-r5rfc^«T?*><5. 
[oo2 8] r:-c, awaa©»jRfin«xr4#ft* 

[0 0 2 9] COip^^^m 

©-*o±a±fc, p n«**MWE-*-a * 5 fc^ 7 y 

KB fc JSttB fc tttty-fJ^T- c §r^^ 
S*6Xfifc, SttBfcoaa* s 0. 3^mi»63. 0 
nm<D«fflin4**5K:. »*B±fcaa^oy^B*r 
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(6) 

S Xg fc *Bjifc»t2!rifcfc J: 5 WW" 5 zb&vi 

[0030] cr-e. Kmtmjuytmkvm 

[003 1] 

V*TBffiMMSL-CBMM-*. 
[ 0 0 3 2 ] ft-f , H l -fg 6 <0H«(D^«f±3&#»* 

54#lj$&{i;lTi>5 0 Bltt¥ 

[0 0 3 3] J?£fa2 5 0/imtf>n-GaAsg«l 0 
1* JP^-S-tfO. 76^mOn-GaAs/n-In 

0.5 Ai 0 .5 p^ti o*fa>e>fca£#/i2, j?£ 

0. 6/xmCOn-I no.5 AlQ.5P^7!/KJi3, J? 20 
Si. OnmOZnSrK-^Ufel no.5 (Gag. 55A 
10.45) 0.5 Pi£&®4, O/im^p-I n 

0.5 A 1 0.5 V*7y Kg 5, J£$0. 
GaAst-;y^^^hJ|6, JP£0. 0 ljxm 
■^0..2.nm©.n-Ino.5 A1 0.5 P 

h l^* hXg*gT, J: 0p-G 

E&ftl 1 0/im<om^i2^^g7SrS«l OOSII 
**fcffifi1-*J:5£j£^-*-So BUT* 7th^7 

[0 0 3 4] m^ny^Jg7S:-&tfGa Ast 

-3 y*^*>7 h!§6 A u Z n feffl 
V>T££ l -4 nmOZnS 8 Sr&iSU SfcVYCffllE 
- 3 t o r r ©JCa*^A r fc SfcS 1 00: 1 

.0^#**«A-U 1,5 010- 2 0 OICWlDJRLft* 
.bMtf>?.«9A. (I n 2 0 3 ) (Sn 
0 2 ) R ITORfcV^j 9fc*/*y^yv* 

mtxm\ QOnmmmZltZ. n-GaAs 
Sffil 0$j£AuGef;ffi29£200nm, I TOR 
9±lCAuR£ftl. 2nm»*L«, Ar *ft4 3 

€7 £9 lJB5/h*V^| % aS»l 0 0 MmfcAuR* 

/^^y^it^yf^ ^*/b p 2 o 

[0 0 3 5] p««2 0tCtt, 50 



70 

* (B**-f) l-SWStfVTV^tM-ti i#$& 

3&ttS3 0tt, nI^7yK!3, 
Vvmyy KlSfciOflMSfis. p«ffi2 0fi, 

dtt, «*^By^«7^P>fgtt»4*T©Elix©IS 
ffl0fflF£t±T?fc5 (d^lOx) 0 

[0 0 3 6] £(±«)J:5 4lS«r«T«3tStt5»fei|i 
*f»5e*-?f±, A 1 «r**4V^ma^oy^*4:ffl^ 

Slci tf^n LX<Dm#*:t>tlX L± 5 ^ fc 

#fcofc B ClJUcStU Al*ratp*St^n y ^JB-c 

£Etf>teTtt£C4i\> 
[00 3 7] *fc, ZnJI«WES*5-fcfcJ:yGa 
A s =r>** hgfc I TORfc(D«#ttXtf A 1 
Wfc/ n y * M fc I T OR fc $ 6 fc*±i" 

[00 3 8] 4fc\ Z n ffOff&riffVMS 5 WMHttt 

< * * £ fc tf> 5 n fc S 4 * ® 

9, ^*iJ:0.»v^fc«ia**^*L'.<ftT1- 
«M«WS:^«f5*agfc bfcfc*;>«B6 
«* «r« < i-r fc # pTH fc ft o , ■ *ft«^^«tc:*< ft 
ofcifc^b^W >y<D&% * 9 ^dicM ± t 

so [00 3 9] 7n.5^Ht:»*fc#LTa8Bft 

/«J:5m«tt«:4>S<RfiUTV^ 0 ittfci?), ^b 

*vK«««IHc J: 9 »ff Ufc»*. I T.04?©WK 
t ' **tfa««ifc»*1-«r.fcfcj:9 % 3ftS4»fl:r/w 

<5 0 *«ttSr(Rl±4*5fc«)©Znfl!>tt» % Rxm%9i 

j: mat^ny^s^a^fST-tsrfcttftv^ s 

tt*^K-^5Zn<Dj|tt s 6E 1 7 J^±*T?t>^o y 

Jll«i«tt©A-Cf4ff*L<4v\ 5 OmAcOjS 

«*«*«*ttKK«rff-Dfcfc-5, *»K«^ny 

fc LT«tei-a w fc jP»^o feo 
[00 40] **»(D#tB-ett % Z n iranioSAttfi 

«^y^9^KB-ca«ttK:»*1-«rfc-c, ^T- 

*ffifcawm*fc(D«#tt«r^±s*srfctprig-e*> 



"TV ffft T" I t-tUiV 



(7) 

11 

D3f^J|«>E«tp«««>E«fc«>B«*tlRl±***- 

[004 1] #3«j[©»lifcJ: 
*EW fcffittJB fc»Eft*mfcttl» S*i*8»*** k ra 

1 3 0 io 

[0 0 4 2] H3 755H5fc#«L-C»2©»B 
[0 0 4 3] ■3fc3HM***^«»riB**U B4 
B 4 fcfcfr 

* (%) , ami#sffiio^-y u rfcg-cfcSo bs 
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